Gene duplication, allelic diversity, selection processes and adaptive value of MHC class II DRB genes of the bank vole, Clethrionomys glareolus.
The generation and maintenance of allelic polymorphism in genes of the major histocompatibility complex (MHC) is a central issue in evolutionary genetics. Recently, the focus has changed from ex situ to in situ populations to understand the mechanisms that determine adaptive MHC polymorphism under natural selection. Birth-and-death evolution and gene conversion events are considered to generate sequence diversity in MHC genes, which subsequently is maintained by balancing selection through parasites. The ongoing arms race between the host and parasites leads to an adaptive selection pressure upon the MHC, evident in high rates of non-synonymous vs synonymous substitution rates. We characterised the MHC class II DRB exon 2 of free living bank voles, Clethrionomys glareolus by single-strand conformation polymorphism and direct sequencing. Unlike other arvicolid species, the DRB locus of the bank vole is at least quadruplicated. No evidence for gene conversion events in the Clgl-DRB sequences was observed. We found not only high allelic polymorphism with 26 alleles in 36 individuals but also high rates of silent polymorphism. Exceptional for MHC class II genes is a purifying selection pressure upon the majority of MHC-DRB sequences. Further, we analysed the association between certain DRB alleles and the parasite burden with gastrointestinal trichostrongyle nematodes Heligmosomum mixtum and Heligmosomoides glareoli and found significant quality differences between specific alleles with respect to infection intensity. Our findings suggest a snapshot in an evolutionary process of ongoing birth-and-death evolution. One allele cluster has lost its function and is already silenced, another is loosing its adaptive value in terms of gastrointestinal nematode resistance, while a third group of alleles indicates all signs of classical functional MHC alleles.